In 2019, the Big Roche A Cri LBkstrictcompletedaqguatic plant surveys of Big Roche A Cri during late May and late®
assess the distribution and growtlensity of plants in the lakéhis document summarizes the resudf the aquatic plant
surves.

July

Summary of Results

¢CKS f11SQa wnmg LI Fyd O2YYdzy Al awilddeldry ak&tivetspeéies, Domihated Ehald
plant community, occurring at two thirds of littoral sample sites and often impaired navig&immges since 2008
include increased overall plant frequency, increased number of native spadesteased tolerancef the plant
communityto degradation (higher C value), increaspality of the plant communityhigher FQI value), and increased
plant density.

A total of 3 aquatic invasive species (AlS) were observed in 2019lafrpondweed, Eurasian watermilfoil, andrrow-
leaved cattail)A comparison of 2008 and 2019 data indicate (1)fteguency of Eurasian watermilfoil significantly
declinedin 2019; (2) he frequency of curijeaf pondweed collected on the rake did not changaidicantly, and (3) the
frequeng of visual observationsf curly-leaf pondweechear sample locations significantly increased in 2019. Narrow
leaved cattail was not observed in 2Q@fit was observedpstream and downstream from the bridge2019 In 2019,

both standsof narrowleaved cattaibppeared to be spreading along the shoreline in nearly monotypic stands.




2019 Plant Survey Methods

An aquatic plansurvey was performed oMay 25, 20190 assess the distribution and growtlensity ofEurasian
watermilfoil and curlyleaf pondweed. A second aquatic plant survey was performed on July 31, 2019 toadiss
plants in Big Roche A Crhepoint intercept plant surveywere completed using a rak® collect plant samples
at 455equally spaceé sample pointgFigures1 and 2. In May,the quantity ofEurasian watermilfoil and curlgaf
pondweedon the rake at each sample location were determined to evaluatel#esityof each speciesdn July,
the overall quantity of plants on the rake at éasample location was determined to evaluate plant dendiigxt,
the individual species collected on the rake were identified. After identification of each species, the quantity
each individual species was determined to evaluate the plant densityobf ggecies at each sample location.
Rake fullness was used to determine the overall quantity (density) of plants and the quantity (density) of
individual species at each sample location. Rake fullses&asured on a scale of 1 tavBere:

1 = A few plarg on the rake head.
2 =Rake head is about % full of plants and can easily see top of rake head.
3 =Rake is overflowing with plants and cannot see top of rake head.

Water depth and dominant sediment type were determined and documented for each sémcpléon.
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Figure 1Big Roche A CRlantSurvey Sample Points
(Map Credit: Endangered Resource Services, LLC

Figure 2 Arake, pictured to
the left, was used to collect
the plants in the plant survey
(Photo Credit: Endangered
Resource Services, LLC)




2019 Plant Survey Results

The 201%lant surveyresultsindicated the Big Roche A Qriant community wa$ealthy and diverse. A total of 3pedes
plus filamentous algaeere observedmore thandoublethe median value for lakes in the same ecoregion (median
number of species iNorth Central Hardwood Forestsoregionis 14) (Nichols 1999)The maximum depth dBig Roche A
Criduring theJuly plantsurveywas 18feet and dants wae foundgrowing up to the 13.500t depth. The area of the lake
where plantsgrowis called the littoral area. Of the 412 sample points found in the littoral afé&tig Roche A €860 had
plants.Hence, pants were found in 8 percent of the sample sitda thelittoral area.Wild celery, a native species,
dominated the plant community, occurrirag two thirds oflittoral sample sitegind often impaired navigation. Filamentous
algae coontail, water staigrass, common waterweed, and small pondweedurred at moe than 10 percent ofittoral
sample pointshile dl other plant species occurred at less than 10 percent of littoeahple pointgFigure3). Many

species were primarily found in the creek inletiothe upstream one third of the lak@pstream of the bridgeNine
species occurred primarily in the creek intstnall pondweedgurly-leaf pondweed, largé S+ ¥ L2 YR SSRXI C
muskgrass, ribboteaf pondweed, shorstemmed busreed, bottle brush sedge, and bald spikergsdndfour speciesn

the upstream one third of the lakslender naiad, aftstem bulrush, broadeaved cattail, and horned pondweed. Dense,

nearly monotypic stands of narrelgaved cattail occurred just above and below the bridge.
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Figure 3 Frequency of Ocarrenceof Individual Specie# the Littoral Area of Big Roche A @ July 31, 2019

! Nichols, S.A. 1998Floristic Quality Assessment of Wisconsin Lake Plant Communities with Example Applichiionsl of Lake and Reservoir
Managementl5 (2): 133141.



Plant density iBig Roche A Grias measured by rake fullness on a sddl# (low) to 3 (high). In 2018verageplant
density ranged from low to high (Figutg ¢ KS | @SNI 3S NI | S ¢étad sayhplésites wag 2.3 K
Nearly half of the individual species had an average rake fulbfelssindicating a low densitiNearly half of the
individual species had an average rake fullness of 2, indicatiigrate density. Two species (alpine pondweed ar
floating-leaf pondweed) had an average rake fullness of 3, indicating high density (Bighe were only observed
at a single location within the lake

Although only 2 species had an average rakedshrof Jhigh density)filamentous algae and lddditional plant
species observed a rake fullness of 3 at one or more locatiiitd.celery, the dominant plant in the lake, frequentl
occurred at high densifynoting a rake fullness of 3 at 105 of thé32ocations at which it was observalfater star
graswas occasionally dense, especially in areas with some flowing weitting a rake fullness of 3 at 8 of the 110
sites at which it was observe8mall pondweedccurred as anopied mats in the creekliet, noting a rake fullness of
3 at 11 of the 54 sites at which it was observ@dgo pondweedas occasionally dense, especially in shallow sang
areas near the creek inlemoting adensity of 3 at 14f the 47 sites in which it was observed. Other spgnoting a
density of 3 abne or more sample points include common waterweed (8 of the 58 sites obsefilad)entous algae
(7 of 109 sites observed), claspilegf pondweed (6 afhe 34 sites observed), flattem pondweed (3 dhe 42 sites
observed), largéeaf pondweed (1 ofhe 15 sites observedymall duckweed (1 dhe 39 sites observedpand ribbon
leaf pondweed (1 of 4 sites observed).
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Figure4. AveragePlant Density Rake FullnegsPer Sample Poinat Big Roche A Cri Bgple Locationson
July 31, 2019Map Credit: Endangered Resource Services, LLC)
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Figure5. AverageDensity Rake Fullnegof Individual Species iBig Roche A Con July 31, 2019

TheSimpson Diversity Index wased toestimatethe diversity of the 2018ig Roche A Qulant community. The index,
with scores ranging from 0 to 1, considers both the number of species present and the evenness ofisgtabigtion. The
scores represent the probability that two individual plants randomly selected from the lake will belong to different species
A high score indicates a more diverse plant commauanityhigher probability that two randomly selected plantslwil
represent different specie8ig Roche A Cri had a score of (l8dng the July 31 plant surveyhich indicates the
probability that two randomly selected plants wiklbng to different species is §krcent.Hence, jpant diversity in Big
Roche A Cin 2019wasfairly high.

The2019diversity in the Big Roche A @lant community was also measured by the number of plant species found at each
sample siteThe average number of individual spedieeludes nomative speciesgollected from vegetatedasnple sites
was2.2and therange was 1 to 8The average number of native species collected from vegetated sample sites was 2.1 an
the range wad to 8 (Figures). Dversity washigherupstream of the bridgéFigureb).




Figure 6 Number of NativeSpecies Per Sample Point in Big Roche A Cri on July 31, 2019
(Map Credit: Endangered Resource Services, LLC)

The quality of théBig Roche A Caiguatic plant community was measured by the Floristic Quality I(ld&X) The number of
native species clicted on the rake during the aquatic plant surn{@y)and the average tolerance of the plant community to
degraded conditions are used to compute FQI. The average tolerance of the plant community to degraded conditions is
measured by a value called thev@lue. Plant species are assigned C values on a scale of 0 to 10, with increasing values
indicating plants are less tolerant of degraded conditions and of better quality. An average of the C values for indatizsal
gAGKAY | I 1 S Qdicatkdfthe gviragd dlarandeyofittie @omimuyhity to degraded conditions. The average C
for the Big Roche A Qulant community in 20@was5.6 which is slightly above the midpoint of the scale (higher means lesg
tolerant of degraded conditionsTheBig Roche A CFQI value in 2@ was 29.1This vlue is higher than thenedian FQI value
for lakes in the same ecoregion (20.8jdhols 1999. The higkr than mediarFQI indicags (1) the plant community is less
tolerant to development and other human disturbances; (2) the plant communitydsadegradation by human impacts
andor (3) the lake has higher water qualitythan the average lake within the same ecoregion




